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Evaluation of Adrenal Adenoma: Correlation between Pre Contrast CT Value and the Signal Intensity 
Loss on Dual Chemical Shift MRI
Masayuki Yuasa, Eito Kozawa, Atsuko Heshiki (Department of Radiology, Saitama Medical School, Moroyama, 
Iruma-gun, Saitama 350 -0495, Japan)
Purpose: The aim of our study is to assess pre-contrast CT value and signal intensity loss of adrenal adenoma 
on dual phase chemical shift MRI. Materials and Methods: From May 1997 to December 2004, 52 patients with 
adrenal adenoma were examined with pre-contrast CT and dual chemical shift MRI. Eleven of 52 were proven by 
surgery and the rest did not show any change for 12 months period. All patients were studied with CT (GE Hispeed 
Advantage SG, SP LightSpeed Qx/i -α) and 1.5 T MRI units (Magnetom Quantum and Sonata, Siemens, Germany) 
with a body-coil. CT was scanned with slice thickness of 3 mm, 5 mm or 10 mm, and pitch of 1. In additional to 
the MR routine sequences such as FLASH and HASTE, dual chemical shift sequence was scanned (TR/TE/FA＝
140/2.3 and 5.2/90). Hounsfield units (HU) on pre contrast CT, signal intensity ratio (SIR), and signal noise ratio 
(SNR) on MRI were measured. Signal intensities were measured quantitatively in opposed-phase (OP), in-phase (IP) 
and background noise (N). SIRs (OP/IP) and SNRs　(OP-N)/(IP-N)) were calculated as well as mean and standard 
deviation. Using JMP　(commercial analysis software), correlation analysis was performed between HU and the 
parameters of SIR and SNR with linear regression method. Results: The mean and SD of CT value, SNR and SIR 
was 12.6±15.04, SNR＝0.51±0.28, SIR＝0.47±0.30, respectively. Correlation coefficient between CT value and 
SNR was 0.78(p＜0.001), and between CT value and SIR was 0.76(p＜0.001).  Discussion and conclusion: SNR 
and SIR of in-phase and opposed-phase study is an established method for assessing of fat and water components in 
the adrenal adenoma. However, CT value also has the power for the evaluation of fat element. In this study the CT 
vs. SIR and the CT vs. SNR were correlated well. These results suggest that CT value may show the amount of fat 
element in adrenal nodule. In conclusion, pre-contrast CT value could suggest a good index of a lipid component of 
an adrenal adenoma. The signal intensity ratios are the reliable evaluation method for diagnosis adrenal adenomas.
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使 用CTはGE社 製，HiSpeed Advantage SP, HiSpeed 
Advantage SG, LightSpeed QX/i -αで施行され 検査は
全例背臥位で行い，スライス厚は5から10 mm，間隔








　MRI は Siemens社製 Vision, Sonata, Quantumを使
用した．検査は全例body-coilを使用し，全例背臥位
で施行した．最初に横断像のFLASHとHASTEを施行
し，その後，dual chemical shift sequenceで撮影した．
dual chemical shift sequenceのパラメータは，TR150 




















1. signal noise ratio(SNR)＝OP-N/IP-N 
2. signal intensity ratio(SIR)＝OP/IP
3. signal spleen ratio (SSR)＝(OP adrenal/OP spleen)/
(IP adrenal/IP spleen)
4. signal liver ratio (SLR)＝(OP adrenal/OP liver)/(IP 
adrenal/IP liver)
　上記のCT値，SNR, SIR, SSR, SLRの平均値および，
標準偏差を求めた．またLinear regression法を用い，








例，type 2が14例，type 3が11例であった．CT値が10 
HU以下の症例は，全て type 1であった．type 1-3症例
の実際をFig. 1 - 3に示した．副腎腺腫の視覚的評価は
Table 1に示した．CT値およびSNR, SIR, SSR, SLRの平
均値および標準偏差は，それぞれ12.6±15.04HU, 0.47
±0.30, 0.51±0.28, 0.52±0.28, 0.52±0.27であった．
　Linear regression法を用いた CT値と，SNR, SIR, 
SSR, SLRの関係はFig. 4に示した．各々の相関係数は，
CT-SNR: CT-SIR: CT-SSR: CT-SLR＝0.78:0.76:0.71:0.69
と各々比較的良好な相関関係がえられた(全てp＜






















Table 1. Visual assessment of dual chemical shift MRI
Fig. 1. Primary hyperaldosteronism in 65 year-old-woman (Type 1). (a)Unenhanced transverse CT scan shows left adrenal 
mass measuring 8 HU. (b)in-phase image;(c)opposed-phase image; A 79% decrease was seen between in the in-phase and 
opposed-phase images obtained using dual chemical shift method.
Fig. 2. Non-functioning adrenal adenoma was found on abdominal CT incidentally in 63 year-old-woman (Type 2). (a) 
Unenhanced transverse CT scan shows left adrenal mass of 27 HU. (b)in-phase image;(c)opposed-phase image; A 43% 
decrease was seen between in the in-phase and opposed-phase images obtained using dual chemical shift method. The lesion is 
unchanged more than one year.
Fig. 3. Left adrenal adenoma in 55 year-old-man associated with Cushing Syndrome (Type 3). (a) On the precontrast study, 
left adrenal adenoma is demonstrated as relatively high density mass. CT value is 32 HU. (b)in-phase image;(c)opposed-phase 
image; Compared with the in-phase images, signal intensity of left adrenal adenoma is slightly decreased on opposed-phase 





































Fig. 4. CT attenuation values were highly correlated with chemical shift ratios. R2 values of SNR: SIR: SSR: SLR were 
0.78:0.76:0.71:0.69, respectively on Fig. 4(a)(b)(c) and (d).
(a) (c)
(b) (d)
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